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Presentation outline
. Study background
. Tree size and stand yield
. Aboveground carbon

V. Wood debris accumulation




Western Larch Density Management Study

e Harvested 1951-53 A l!&

Glacier

* Natural regeneration
e Upto 22,000 trees ac

e First thinning at age 7-9

/,{\O\% 0.1 ac plots

,;7’-’5:----;,-\/ 33’-66’ buffer
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Study design
Two experimental factors:

* Density: 200, 360, 680 trees ac?
(494, 890, 1680 trees ha)
110 trees ac* (272 TPH) and unthinned at two site

* Number of entries: 1, 2, and 4




Methods

Measurement cycle
Every 5 years: 1961-1991, 2001, 2015

Measurements on every tree
e DBH

e Total height

e Crown base height

e Crown width

e Height of max. crown width

e Damage
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Tree form (one entry, 2015)
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Diameter (one entry)
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Average Height (one entry, 2015)
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Crown volume (one entry, 2015)
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Average tree size (one entry)
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Top height (all entries)
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Total cubic volume
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Gross Merchantable Volume (4.5” top)
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Gross Merchantable Volume (6” top)
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Tree size and stand yield conclusmns
At stand age 62...

1. Tree size is highly sensitive to density

2. Stand yield not sensitive to density
across tested densities

3. Changes tree size distribution (few large
vs. many small)

4. No effect of multiple thinnings

17



A
Tt

LTS

c
@)
L
.
(g°]
@
ad
(V)]
Q
@)
Ll




Research question

What is the effect of density management on
aboveground carbon 54 years after thinning?

Can early thinning be used as both a climate change
adaptation and mitigation strategy?

200 trees ac!, 2015
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Forest Carbon

Aboveground carbon pools

Live Dead

/\ /\

Overstory Understory Woody debrls Forest floor
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Predictions

Conventional wisdom

S
T

nort-term: thinning = lower C

ninning older stands always

reduces C storage

Carbon/Area

Stand Age
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Methods

Tree carbon = Stem wood + Bark + Crown
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Individual tree carbon
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Overstory
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Live non-conifer C (Mg ha'1)

Understory

10 p = 0.006
8‘ —
Ry ]
“ 200 TPA = 494 TPH
360 TPA = 890 TPH
y
680 TPA = 1680 TPH
01 494 890 1680 Unthinned

Target density (trees ha'1)

27
I 1 2 [ 4 Number of thinnings




Non-legacy woody debris
25 p = 0.0314

N
o

—
bl

-
o

200 TPA =494 TPH

Non-legacy deadwood C (Mg ha™)

360 TPA =890 TPH
680 TPA = 1680 TPH

890 1680 Unthinned

Target density (trees ha'1)

1 /2 [ 4 Number of thinnings 2

0




Non-legacy aboveground C (Mg ha™)

Total aboveground carbon
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Total aboveground carbon
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Legacy carbon pools

Legacy woody debris Forest floor
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Carbon conclusions

1. Constant yield of aboveground carbon across densities

2. Larger tree mass compensates for fewer trees
3. Changes carbon allocation between live and dead pools
4

. Legacy carbon still makes up 20-25% of total

494 trees ha'l, 2015 1680 trees hal, 2015




Woody Debris Accumulation

680 trees hal

200 trees ha'l
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Woody Debris Accumulation
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Woody Debris Accumulation
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Summary
54 years post-thinning:

1. Changes tree size distribution (few large vs. many small)

2. Constant yield in volume and carbon across densities

3. Meet alternative objectives and maintain carbon storage

494 trees hal 2015 1680 trees hal 2015
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Height to diameter rat

0

9O 120 ;
100 -
80
60 -
40
20

4 @ Unthinned

Trees per Acre
110

e 200
360

e 680

10 20 30 40 50 60 70
Stand age (years) 35



-
(=
o

Percent aboveground C (without legacy)

Proportion live vs. dead

~
il

o
o

N
-l

A

Without legacy

1 2 4 1 2 4 1 2 4 0
494 890 1680 Unthinned

Target density (trees ha'1) and # of entries

Carbon pool

o
o

~J
18]

Percent aboveground C (with Iegac!)

BDead

o
e

N
ol

o

With legacy

1 2 4 1 2 4 1 2 4 0
494 890 1680 Unthinned

Target density (trees ha'1) and # of entries

"Live

4v



Aboveground C with legacy pools (Mg ha'1)
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Woody Debris Accumulation
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